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node, they are called opposite leaves (Fig. 116). On vertical stems

each pair of opposite leaves is borne at right angles to the point of
attachment of the pairs above and below
it, so that the attachments of the leaves
occur on the stem in four vertical rows,
or ranks (Fig. 116). When three or more
leaves are attached to the same node, they
are designated as whorled. Whorled leaves
are attached above and below points be-
tween the points of attachment of the
leaves of neighboring whorls, except when
there are irregularities in the whorls. If
only one leaf occurs at a node, the leaves
are said to be alternate (Fig. 194). Alter-
nate leaves are arranged in a spiral around

the stems, and the          _          __

leaves have a defi-
nite location in the
spiral. This loca-
tion varies with
different species.
Phyllotaxy of alternate leaves. In some

cases alternate leaves occur only on two

sides of the stem, so that every leaf is above

the second one below (Fig. 93). Such leaves

are in two rows (two-ranked), and each leaf

is halfway around the stem from the next

in age (Fig. 117).

Another arrangement is in three ranks,

in which the point of attachment of every

leaf is directly above that of the third leaf

below (Fig. 118) and there is a complete

turn of the spiral for every three leaves.

If we include the leaf which begins a turn

of a spiral and also the one which ends it, there are, of course,

four leaves; but when we take into consideration the whole length

of the stem, there will be noted a turn for every three leaves.
The commonest arrangement is in five ranks, with the point

FIG. 117.  Diagram show-
ing the arrangement of
two-ranked leaves

Fic. 118. Diagram show-
ing the arrangement of
three-ranked leaves